Chronic rejection of rat renal allografts. II. The impact of prolonged ischemia time on transplant histology.
The effect of prolonged ischemia time on the generation of chronic rejection was investigated in long-surviving rat renal allografts. Three groups of rats were compared: allografts with a 30-min ischemia time, allografts with a 60-min ischemia time, and syngeneic grafts with a 60-min ischemia time. All transplants were initially immunosuppressed with 5 mg/kg/day of cyclosporine i.m. for 3 weeks postoperatively. The CsA trough levels were similar in the three rat groups. All groups demonstrated an initial rise and fall in serum creatinine; a simultaneous biopsy confirmed acute CsA toxicity. Thereafter the serum creatinine level remained on the normal control level both in the 30-min ischemia allografts and in the 60-min ischemia syngeneic grafts. After the initial decline, the serum creatinine level steadily increased in the 60-min ischemia allograft group and was 181 +/- 64 mumol/L at the end of the observation period, 12 weeks postoperatively, compared with 85 +/- 21 mumol/L in the 30-min ischemia allografts and 89 +/- 25 mumol/L in the 60-min ischemia syngeneic grafts. Quantitative histology that was performed upon autopsy demonstrated that the 60-min ischemia allografts showed persistent inflammation, inflammatory cell pyroninophilia, vascular arteriosclerosis and obliteration, and glomerular sclerosis, which were significantly stronger than in similarly immunosuppressed syngeneic transplants. Reduction of the ischemia time from 60 to 30 min significantly ameliorated the vascular and glomerular changes in the allografts but not the inflammatory alterations. This experimental study confirms previous clinical observations and demonstrates that prolonged ischemia contributes to chronic rejection in renal allografts. The results suggest that the effect of prolonged ischemia on chronic rejection is directed primarily to the parenchymal components of the graft, possibly to the graft vascular endothelium. As prolonged ischemia did not significantly affect the inflammation in the transplants, we conclude that the effect is not directed to the intensity of the host antigraft immune response.